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[ Abstract] Objective To analyze the genotypes and clinical phenotypes of two families with Hermansky-
Pudlak syndrome ( HPS). Methods The method of pedigree investigation was adopted. A Han Chinese HPS
family and a Hui Chinese HPS family were enrolled in People’s Hospital of Ningxia Hui Autonomous Region from June
2020 to May 2021. Clinical data of two probands and their phenotypically normal parents were collected. Relevant
ocular and systemic examinations were carried out. Platelet dense granules in the two probands were observed with an
electron microscope. DNA was extracted from peripheral venous blood collected from the subjects. The pathogenic
genes were screened by whole exome sequencing. The potential disease-causing variations were analyzed by
bioinformatics analysis. Validation and family cosegregation analysis of the pathogenic variations were performed by
Sanger sequencing. The relationship between HPS-related gene variations and clinical characteristics was explored.
This study adhered to the Declaration of Helsinki. The study protocol was approved by the Ethics Committee of Ningxia
Eye Hospital ,People’s Hospital of Ningxia Hui Autonomous Region ( No. 2016018 ). Written informed consent was
obtained from each subject or custodian before any medical examination. ~Results The two families were consistent
with autosomal recessive inheritance pattern. In family 1 with a family history of consanguineous marriage , the proband
had no obvious hypopigmentation on his facial skin, hair, eyebrows and eyelashes. Horizontal nystagmus, exotropia,

mild visual impairment, iris atrophy, positive light transmission, orange fundus, pigment loss, macular hypoplasia,
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prolonged prothrombin time in laboratory examination,and a significant reduction of platelet dense granules by electron
microscopy were observed. The proband in family 2 had pale brown hair and eyebrows, severe visual impairment,
normal iris pigment, longer thrombin time in laboratory tests, and characteristics similar to those of the proband in
family 1. A novel homozygous variant c. 2887G>T (p. E963X) was detected in the HPS3 gene of the proband in
family 1. The parents of the proband from family 1 both carried a heterozygous variant c. 2887G>T (p. E963X).
Compound heterozygous variants were detected in HPS5 gene of the proband in family 2, ¢. 2952-2A > C splicing
variation and heterozygous deletion (a 3 144-bp deletion, located in chrll. 18302108-18305251, exon 22). The

parents of the proband from family 2 carried a heterozygous variation. The three novel variations were labeled as
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pathogenic according to the ACMG standards and guidelines.  Conclusions Family 1 is with HPS-3 and family 2 is

with HPS-5. There is a certain genotype-phenotype correspondence in the two types of HPS.
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. St S 5 Figure 1 Clinical data of proband with HPS-3 in family 1 A :No obvious depigmentation was
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é%&ﬂkgﬁ@ﬁ%‘zm%%ﬂﬂm&h%m%o AR macular OCT images C,E:right eye;D,F:left eye
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(F5),

2R R E N 3 FhAE A
HGMD ¥ RISE, Wi BB R, K
Z 1 iF % HPS3 3 c. 2887G>
TA: 5 T8 2 KBk AT & k&
B, B AR R £ R R
PEEC K IE R T EE (PVST) . &
BETR AR SY 1R O3 M & B, HPS3 Sk
D5 R 3 1Y S Ok R T A1 A 963 fi
BRB SR (B 4), WG
1) 5 R R 2 5 BUE 1A 45 1 T g R
R . A2 SR ER R P
L5y # (PP1_Supporting) o & 5
1T N B P 028 R B8R T
(ExAC_EAS) 5k WL iz 38 (PM2_
Supporting) , 433 LRT Fl variant
Taster FX AT , 5353 N A F AR 5
Ml R A F, A B0 .
ACMG 45 7 , 1 & % 72 7 8UR

S B
/gj'f‘o

FAR2IMCUEH i HPSS BN E A RG24 F
€. 2952-2A>C BYHEAR A 11 5 e A 4K 2% 5 B 2k (6t
4¢3 144 bp, fii T chrll:18302108-18305251, 4 i 1
22 ,PM2_Supporting) , c.2952-2A>C 78 S 7 T £ ML 8 47
DX, R T GT-AG™ By U1 45 1y, HE K 2% & )i 57 V) =
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Figure 3 Morphological changes of platelet dense granules in probands of two HPS families
(%3 000,bar=2 pm)

adolescents without eye disease )

A :Platelet dense granules (arrows) were observed in normal control ( normal
B: Platelet dense granules were greatly reduced in the proband of
family 1 with HPS-3  C:Platelet dense granules were greatly reduced in the proband of family 2 with
HPS-5
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WG ER CARMANEERTIEZDYHFEEE A FIIXL 963 il A% E
JB T B ARS8

Figure 4 Pedigree and sequence analysis of proband with HPS-3 in family 1 A Pedigree of

family 1 [1: normal male; O : normal female; M : affected male; : proband B: Sequence
chromatograms of HPS3  The proband 1l -1 carried a homozygous variant of c¢. 2887G>T( p. E963X) ,
and the probnad “s parents both carried a heterozygous variant ~ C: The homology of amino acid
sequences between human and other species The amino acid at position 963 ( within box) was highly

conserved among species
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-1 M1/+ 12 +/M2 £ A RVANATARYA'WAY A
QLI_JA /\ N
O 8 AN WA WAANN A I
-1 -2 /]]—3M1/M2 .
M1 HPS5:.2952-2A5C
M2: HPSS : J8 ek o i ‘ /\ | O

M1:HPS5:¢.2952-2A>C
CCGAAAGAACTGAAAGAATTGAAGAACCCGA

s
A

TTGGT GAACCTTTCAATTCTTTCGGGTTCTT
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[-2#4 M2 578 5% D.PCR WUk J R BofUsk HPSS BER S 22 b B F I Bk 2%, K Beft
FUFAEA B WS U R chrll: 18302106 il chrll: 18305252, 75 Hl 2k iy 146 ~
166 [A]4fi A T 24 20 bp

Figure 5 Pedigree and sequence analysis of proband with HPS-5 in family 2

A Pedigree of
family 2 O : normal male; O : normal female; M : affected male; 7: proband B, C: Sequence
chromatograms of HPS5 The proband Il -3 carried a compound heterozygous variation, M1 ;¢ 2952-2A>
C and M2:a 3 144-bp deletion (including exons and introns). The proband’s father [ -1 carried the M1
D.PCR

electropherogram  The short segment represented the deletion of exon 22 in HPS5 gene, and the long

heterozygous variation and the proband ‘s mother [ -2 carried the M2 heterozygous variation

segment represented the wild type E:Breakpoint pattern Breakpoints on chromosome positions chrll;
18302106 and chrl1:18305252,and about 20 bp was inserted between deleted 146 and 166
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W /N A7 b o F HPS | i /N 35028 30k Bl = 114
K F AR . AT R F M+ 5 WL 2 4> HPS
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B 1, BE 48 & AR I R LR LR B 2
AF RHGHE & 4 d F 2017 45 1 13 HEINARS —BERLK
YHEESRBEREREZ., & | EaHEER TN ESS
AEAE A1 Bt 2 32 53 A1 T 2 M B AR, R S 7L 30 o 0 M O i I
SR, W A BCHE R 25 fE R A AR, R AERTE 2 . IRB A A
MRAE ST 0.1, 87 IE#8 77 0.2, IR & 17 mmHg(1 mmHg=0. 133 kPa) , 3k
SERE TN, AR L R MRS, SRR B R s, KRR LW B &
HZAMRA ) 0.05 RGEHFIE, IR IE T-1, BRI 0 & 78 1., £ e
gL, B WY B A IERE K M, KP (=), | 5 T
B I (+) LR IR, fd bR A 2 B 1 i, 0 B AT S, IR P A

ACE D) o ZABRZERIX S (+), A BEE R LBAEYEK.
Schirmer [ X5 : 47 IR 3 mm/5 min, Z£ R 4 mm/5 min, 2§ .
e R Sy B ZE AL XU T R (k) s R A W P18 0
( chronic graft-versus-host disease, cGVHD) , A B¢ 5 {fi F 9T 40 #
PR IRE S N TIHW IR . 2017 42 1 5 14 HAT IR 5
FAMER AR (penetrating keratoplasty , PKP) A J5 il 5 ) 15 20 7
B o 93 7 A TR AN R AR B R B R AR G, 25 W BUR PR IR R
XAERRYD R NEWE AR E R RER, RE&S
7 A BT B AR T S R 150 mg F DK U, 70 MR R 90 0 B B
IrER 0. 5% 22 IR YD B IR 2 A 5 3R b ZE DK A T IR A IR





